1. Introduction {#sec0005}
===============

Intussusception is a process in which a segment of bowel telescopes into an adjoining segment, leading to bowel obstruction ([Fig. 1](#fig0005){ref-type="fig"}). It is the leading cause of intestinal obstruction in children, but in adults, it represents only 1% of cases [@bib0005; @bib0010]. Intussusception can be attributed to a number of triggers or lead points. The etiology in children tends to be idiopathic or viral in origin, while adult cases are more generally linked to a distinct lesion in the intestinal wall that alters normal peristalsis [@bib0005; @bib0015]. About 65% of adult cases are secondary to neoplasm [@bib0020]. The remainder may be benign or congenital [@bib0020]. Cases are described as enteric (affecting only the small bowel), colonic (affecting only the large bowel), ileo-colic (small bowel telescoping into large bowel), or ileo-cecal (small bowel telescoping into cecum) [@bib0010; @bib0020; @bib0025].

1.1. Methods {#sec0010}
------------

This retrospective study was performed at a community teaching hospital by reviewing all symptomatic cases of adult intussusception between 2008 and 2014. The findings of nine patients between the ages of 20 and 85 years old were analyzed. In this series, four patients were males and five were females. Presenting symptoms, etiology of intussusception, course of treatment, and outcomes of all cases were reviewed. Diagnosis was corroborated by CT scan in all cases. The spectrum of treatment included non-operative management, laparoscopic assisted surgery, and open surgery with or without bowel resection ([Figs. 2--7](#fig0010 fig0015 fig0020 fig0025 fig0030 fig0035){ref-type="fig"} ).

1.2. Results {#sec0015}
------------

Abdominal pain was a common symptom, present in seven of nine cases. Seven of nine patients also complained of nausea. Abdominal pain and nausea occurred together in five cases. One third of our cases (3/9) involved intussusception of the colon while the other two thirds (6/9) involved segments of small bowel. Eight out of nine patients were taken to surgery 89% (8/9), with only 62.5% (5/8) of those cases requiring bowel resection. The other 37.5% (3/8) of patients were found to have resolution of intussusception at surgery. Laparoscopy aided surgical intervention in 50% (4/8) cases. One patient's symptoms resolved with bowel rest alone and she was discharged home without surgical intervention ([Table 1](#tbl0005){ref-type="table"}).

2. Presentation of cases {#sec0020}
========================

Table 1Summary table of the nine discussed cases.Age/sexImportant historyPresenting symptomsDiagnosisType/location of lesionSurgery/course of treatmentOutcomeCase 1[a](#tblfn0005){ref-type="table-fn"}39/MNone•Abdominal pain•Nausea/vomiting•Inability to pass stool or flatus•Mildly tender abdomenColocolonic intussusceptionModerately differentiated adenocarcinoma of the colon near the left colic flexure•Initial reduction using hydrostatic enema•Laparoscopic left hemicolectomyDischarge after 4 days of recoveryCase 2[a](#tblfn0005){ref-type="table-fn"}85/FAddison's disease•Abdominal pain on the left side•NauseaIntussusception near the right colic flexureTubulovilous adenoma near the ileocecal valveRight hemicolectomy with ileocolic anastamosisUncomplicated recoveryCase 365/FMelanoma•Abdominal pain•Palpable mass in lower abdomenSmall bowel intussusceptionMetastatic melanoma to the small bowelLaparoscopic small bowel resectionUncomplicated recoveryCase 421/MReflux•Abdominal pain, especially periumbilically•Nausea/vomiting•Bowel movements consisting of mucusSmall bowel intussusceptionIntussusception and volvulus of the small bowelExploratory laparotomy to confirm intussusception followed by small bowel resectionUncomplicated recoveryCase 530/FObesity, cholecystitis, gastric bypass 2 years prior followed by a ventral hernia, and intussusceptionNausea, but no vomitingSmall bowel intussusceptionIntra-pelvicTwenty three hour observation in the hospital while kept n.p.o and on IV fluidsThe obstruction resolved by the end of the observation period.Case 620/MIgA nephropathy and hypertension•LLQ abdominal pain•Nausea/vomitingSmall bowel intussusceptionDistal jejunumDiagnostic laparoscopy failed to identify any abnormalitiesThe patient's intussusception resolved spontaneously just before surgery.Case 725/FLupus, hypertension, dyslipidemia, and lupus nephritisAbdominal painColocolonic intussusceptionMid-descending colon•Initial colonoscopy failed to reduce intussusception•Surgery failed to identify a mass in the large colonUncomplicated recoveryCase 848/FCongenital bowel malrotation•Abdominal pain•Nausea, but no vomitingSmall bowel intussusceptionSmall bowelSurgery to resect a possible mass found no intussusceptionThe patient's intussusception resolved at the induction of anesthesia. Uneventful recovery.Case 9[a](#tblfn0005){ref-type="table-fn"}44/M30 Pounds of weight loss over the past 2 monthsNausea/vomitingSmall bowel intussusceptionInflammatory fibroid polyp as the lead point for intussusceptionDiagnostic laparoscopy followed by resection of the affected bowel segmentUncomplicated recovery[^1]

3. Discussion {#sec0025}
=============

Intussusception is essentially internal prolapse of the bowel with its mesenteric fold within the lumen of adjacent bowel as a result of impaired peristalsis. This phenomenon leads to obstruction, compromised mesenteric vascular flow, and ischemia [@bib0010; @bib0030]. The most common site for intussusception in adults is the small bowel, which is consistent with our findings of 66.6% (6/9) of cases involving small bowel [@bib0015]. About 90% of cases of adult intussusception have an identifiable pathologic lesion as a lead point. Intussusception can evolve from any pathologic lesion or irritant of the bowel wall that alters peristalsis [@bib0005; @bib0015].

Presentation varies considerably and symptoms are often non-specific and intermittent, rendering diagnosis somewhat difficult. In fact, only one-third of cases are diagnosed prior to surgery [@bib0015]. Abdominal pain is the most common presenting complaint, as seen in 78% \[7/9\] of our cases. Patients often complain of nausea, vomiting, constipation, bleeding per rectum, and diarrhea [@bib0010]. Abdominal pain concomitant with nausea should raise suspicion for a diagnosis of intussusception as demonstrated in 55% (5/9) of our cases, especially in the setting of de novo bowel obstruction. A palpable tender mass is a rare yet significant clinical manifestation [@bib0035]. In our experience, a palpable abdominal mass is admittedly easier to appreciate after induction of general anesthesia and muscle relaxants and is therefore, occasionally noted after the diagnosis has already been suggested by imaging modalities. Interestingly, the duration of symptoms appears to be longer in patients with benign and enteric lesions when compared to those with malignant and colonic lesions [@bib0025].

A number of radiologic methods are used in diagnosing intussusception including computed tomography (CT), plain X-ray, angiography, ultrasonography, and barium studies [@bib0025]. Plain X-ray is often used as the first diagnostic tool. Contrast studies may aid in determining the site and cause of intussusception by demonstrating the classic "stacked coin" or "coiled spring" sign [@bib0010]. Ultrasound typically presents the characteristic "target" or "donut" sign in the transverse view [@bib0035]. CT scan also demonstrates the "target" sign and was used to confirm the diagnosis of intussusception in 100% (9/9) of our cases. Ultimately, CT scan provides the premier means of defining the location and nature of the mass in addition to its relationship with surrounding tissues. Obesity and collected air in distended bowel segments can limit the quality of the CT images, preserving some of the mystery in making the diagnosis. Endoscopy is occasionally utilized when patients present with symptoms typical of large bowel obstruction. It was used in only 11% (1/9) of our cases. In fact, use of endoscopy as a diagnostic tool should be treated with caution as it carries a risk of perforation or reduction of potentially malignant intussusception [@bib0020; @bib0025]. Finally, confirmation of intussusception is often only achieved by laparoscopic or direct gross visualization in the operating room.

Our experience demonstrates that surgery continues to be the mainstay of treating adult intussusception. Laparoscopy was found to be a helpful adjunct to open surgical technique in select cases. The information gained from laparoscopy allowed us to tailor less invasive subsequent incisions for bowel resection and retrieval of the specimen. In case \#6, diagnostic laparoscopy demonstrated resolution of intussusception and the patient was spared a non-therapeutic laparotomy incision as opposed to case \#8.

Surgical management of intussusception in adults usually involves resection of affected bowel, sometimes preceded by manual reduction. Some controversy exists as to whether resection should proceed with or without reduction, for fear that inappropriate reduction of a malignant lesion may lead to intraluminal or venous seeding of malignant cells, perforation, and increased risk of complications [@bib0025]. Weilbaecher et al. suggests that all intussusceptions be treated by resection without reduction [@bib0025]. Eisen et al. supported this recommendation, stating that colonic lesions should not be reduced before resection because they are most likely primary adenocarcinomas [@bib0035]. When certain criteria are present, some authors advocate for reduction of small bowel intussusception prior to resection. Young patients with confirmed benign lesions, particularly those at risk for short bowel syndrome should be considered for such treatment [@bib0035]. Intussusception near the anal sphincter also warrants consideration of reduction prior to resection in order to avoid functional problems with regards to incontinence [@bib0025]. We reiterate that all cases must be examined on an individual basis given the possibility of embolizing malignant cells and upstaging a potentially curable cancer to stage four disease.

4. Conclusion {#sec0030}
=============

Surgeons should remain vigilant in evaluating the acute abdomen by approaching these patients with a broad differential. Although rare, adult intussusception should be considered in patients presenting with concomitant abdominal pain and emesis, especially in the setting of a tender palpable abdominal mass and/or de novo bowel obstruction. CT scan carries a strong positive predictive value for distinguishing intussusception from other forms of bowel obstruction, marked by the pathognomonic target sign. In trained hands, laparoscopy has proven to be an excellent adjunct to open surgical technique. Reduction of intussusception before resection remains controversial and should be decided on a case to case basis with a predilection for young patients with confirmed benign lesions [@bib0025; @bib0030; @bib0035].
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![Ileocecal anatomy showing intussusception.](gr1){#fig0005}

![Classic "target" sign indicating intussusception from case \#1.](gr2){#fig0010}

![Abdominal CT indicating intussusception from case \#2.](gr3){#fig0015}
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[^1]: Refer to corresponding Figure.
